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Abstract

The recent growth in urban development and in the demand for personal mobility has
increased the awareness towards the need for improving the efficiency of buildings and
transportation systems, reducing the energy consumption and ultimately the usage of
fossil fuels. In this scenario, a strong interest is emerging in the Academic Community to
advance the theory and practice in model-based optimization and control, and its
application to thermo-fluid systems. The application of optimal control theory to such
systems provides a unique opportunity to achieve significant improvements in the
efficiency of the energy conversion process, particularly in transient conditions.

This seminar focuses on optimal control of nonlinear dynamical systems, with application
to automotive climate control systems and building energy systems. Applying optimal
control to energy systems poses significant challenges due to the high nonlinearities in the
governing equations, as well as the multi-scale and multi-physics nature of such systems.

In this seminar, the basic theory for optimization and optimal control in nonlinear
dynamical systems will be introduced, followed by selected case studies. First, an
application hybrid optimal control design for an automotive air-conditioning system is
presented. Then, the problem of the coordination of appliances and vehicle charging in
smart homes is presented in conjunction with open issues and opportunities in this
research field.
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